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Genetic Effects of Radiation

INTRODUCTION

Ionizing radiation damages the genetic material in reproductive cells
and results in mutations that are transmitted from generation to generation.
The mutagenic effects of radiation were first recognized in the 1920s,
and since that time radiation has been used in genetic research as an
important means of obtaining new mutations in experimental organisms.
Although occupational exposure to high levels of radiation has always been
of concern, not until during and after World War II was there a concerted
effort to evaluate the genetic effects of radiation on entire populations.
These efforts were motivated by concern over the effects of extremely large
sources of radiation that were being developed in the nuclear industry, of
radioactive fallout from the atmospheric testing of atomic weapons and of
the rapidly increasing use of radiation in medical diagnosis and therapy. In
1956 the National Academy of Sciences-National Research Council (NAS-
NRC) established the Committee on the Biological Effects of Atomic
Radiation (denoted the BEAR Committee), which was the forerunner of
the subsequent NAS-NRC committees on the Biological Effects of Ionizing
Radiation (BEIR committees; of which this BEIR V report is one). A
series of reports from the U.N. Scientific Committee on the Effects of
Atomic Radiation (UNSCEAR) has also addressed the genetic effects of
radiation exposure on populations.

Although there is a continuing need to assess the genetic effects
of radiation exposure, for several reasons the perspective has changed
somewhat from that in the 1950s. First, it is now clear that the risk of cancer

65